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im^m 1 1 
umm 2 ] 

fH 1 is i OJm^-fc. 

UtrSBfH 3 * J: tffc 4 co#»»T-^-?-tL^tLO«tfjfB^ 1 £ J; XfM 2 <D^<D^r^ 
TtiilB^ y*«l±, TiufB*3 0#^^0M^ttrfB» 1 ©iflB^BHr*-* t ^ tusB 

ibis 2 «>j*? t § , tire* 4 o#*£^4feift*iftiB& i os»^tw««i-s *> 

3 ] 

fufBfil 1 *&*4 0$Hff^ v^TtL&MO S#4"e*£ 
[fflf** 4 ] 

& 1 OJt^CftjR-t* «o«^buIB^ 2 ©amcsa*-*-* 

[W*^ 5 ] 

Atrial i * J: 2 <b z>i'-ftfrfB^^#**?-«> ^"f *L ^ MO S fit 

6 ] 

1u IB * n ? fc ftX § fiti 9 u y ? t <Dmm iz&4\t* "C. ^ - £ Z> f- 
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ttrtfif- ^ - vM-^am t &mmi± tcom ^mn h titzm 1 1 , 

mmm 1 <^#**?-*5 £ ^ttiBx ^ ? ^ > ^ *^-> * EM^^i^t htitzm 2 ^m- 

Z. t t ir& 7 -f - Fv* y ^ x f A o 
fjl 1 j3 £TO2 <Dm=f-t, 

-$g tc^mffi^x. ?> *U 51v^ fc^Sfifc ^ |W1 C^c i $ OlMt#S & m 3 # J: r>* 

fulfill 3 33 <£ TO 4 (D^M:m^-<Dtfirti<Dmm t fulfil 1 is <£ TO 2 03S^<£>**i-e 

fulfil -;f«fl±, mifi^3 o#*^^«^tu!fi^ 1 ^SflB^'SM^-f & fci, ttflfi 
^4 oMS^Poll&Si* fulfil 2 co^tc^-r^.— ttria^3 ^)#**^^«^tu 
^Sffi^K&igc-ra fcl, fulfil 4 o#i^<7Mtil3i£iiuffi^ I'OS^^IIt^ "6 

tuifi^ 2 co#»*^-co^b#»{4, tuifi^ 3 *5 j; to 4 (D^mm^^rfirfKDmn^m 

8 ] 

tulBA*^ o y ^oft^T^g^fbK&^v^ B^Clffi^Iil^Si 1 is £TO 
2 OfUfP ?u y tzh nizmWB 1 is J: TO 2 cofjfljfip * n 7 ^ (D^rfh^TficoK^K^M 
■f Z> m 3 is X TO 4 OffrUfP ? n -7 ^ * fffUfP * n y ^ £j£HIE& £ ft x. , 

Tttrlfi;w y •f-^ti, 

mmm 2 <DMM? n ^ t:£Ct, fulfil 4 <A#JH£^>'ffe3|»fc«riS& 1 coi^tcom 

IfrfB^ 3 OMtfl ^n^CgCt, fuffiffl 3 co#fi*^-^« ^ ttrlB^ 2 <Z>SB?- t co^t 

fufBiS 4 OfUfP ^ n y ^ £j£ CT. MISIS 4 ttrlB^ 2 cojft^ t <7)m 

CW^ 9 ] 

Kmm07 -f - K/t^^->^xA^^V^-C, 

ttrifi^ 1 5&*ibSM co^** 1 ?-^. v^-rtt^Mo s#*-e** 

1 0 ] 

ffl|3$3S 6 t Ifift CO 7 ^f-FA>^y^fA|;i5V^, 

fulfil ^ f - Y^^^^^m^ii. 

fulfill 1 c^^fi^offl KWtW h titzM 1 <oS? t > 
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#M 2 0 0 4 - 0 9 3 2 5 4 ^- v I 3/E 

striae yf-IBti, £ITflBtt8fe©#** : ?'OV*-f*Lj&*-- ^>««J: fulfil 2 OSt^fcoSS 

1 1 ] 

Buffi* yf-IBli, 

§£C9*-f 7f 

[«t^a 1 2 ] 

fulfil 1 33 ±0*112 ©#*3(5 ; f-4<bO e tfliriattifeO$*3R : r-l±, v*-f*L&M0 S#**C 
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[mm*] mmm 

[Z&mo&fa] 7 A y Y * *rCy 9 7 4 )V9 is i 7 -f - 7^y^T^ 
[0 0 0 1 ] 

- 7°|I]B&& fc*(7) 7 -f 1 — hV-S y 9 y 7. T A \Z$$ if & ;V- 7° 7 << ^ 9 t L tffl^X b 
^-r^°y ? -7 -f y^9<D^M i:flfS 0 

[0 0 0 2 ] 
[0 0 0 3 ] 

^rAL S I fcttjfci* tHotiV^amffilWIWIli^ (fiT> TPLLJ 2: 
M$^TV^ 0 PLLCIi, ^Hf^O*7C'fit : SrA*^ny ^coMM^isJ;^- 1 0 

;v _y 7 ^ /i/*<Z)CRf*£Jfcifcfl<J:*:£ < Wi1£t Jt®:lft7C§ & C Ra£*it 

•C*-&o UJ s oT, P L LO«f t»^t^V-7°7^V^iP L LO|»f ^ 

&&5Jfj£^B#f0^iS< *-&7^^, ;V-7°7-f ^ 7 *Wfoi- Z^A^O^-ml^* £ b K± 

d o J: 3 & MS * ftfi&l - & tz tb \z & , ;v - -7° 7 ;v 9 <o m&&MUfcfrW&X> bti%>bz\h 
[0 0 0 4] 

hK£2>mm2 003 — 18557 3 ^M*^^ ti/tSt^ftf h tl& o 016l± 

&mm*7Fir 0 mm^-7°7^ ^ttiNiK^ttstLfc^**^ 1 o (#s 

{tO , I N 2 t'&K $ ftfcSffi*^ 3 2 0 (ffigLffi R ) is J: 3 3 0 

(#fintc 3 ) #a*T-3 1 o»a;i?3 2 0 t<7)mKWitfbtitzmi±^y7T® 

»3 5 0 ktflliTV^o A*»INliJ:a f IN2Cli> 2»ft-/ 
stf^HBhfrfcftifcWWilE I p lisit/I p 2 #*#x. <b*L& 0 LT % 

aK^-^-f ;v^ti> mft*=f-3 2 0 * j: w**^ 3 3 o <Dmmmm K&cawEv 

out £fcB7J-r£o Si^^^^f^v^, *&jftff^-3 2 0 i:4£*IIWLt 
#**^3 1 0i:4x*lS*/h$<tfet^-tCJ:oT, MiSH^ 2 0 
ii7^£«^£<#:l3RT3 1 0O#ii<O*tfjtLT, «^ 7°7 4 ;v 7 fc H 
foCRl, ^h[W]^0 7^ ;v^#14^5Jl^tL*o #S*^3 1 0 

i3j:^3 3 o<D^tirtiK it+^m&^mu^fi^f^^, ziLb^mmT^Mo s#* 

[0 0 0 5] 

i^;v-7°7^ ;v7 tcis^Tte, mnM^-3 2 0 K-hfr&TC^ SoWJEEd*&£& X ■? 
[0 0 0 6] 

— ;v-7°7^;v^^is^^«* : ?-t^Hi-^7^X^jg:M-r^/;a6^, 
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)v?<Dm$&mj&*7Firo mm^~y°y * a. xijtmiNKmM^tifzmMm^-3 1 o 

(^fittC) &£&3 3 0 (#*{tCs) fc. #fi*^-3 1 0 fc««3ft;fc*>f h * 
^v*0B&3 2 OAt^fx, ^i*^ 10^^3 3 0 ©S&RISBr fc£ £ * WE V 

0 u t %mtlir&o X^fyf- h 3r *0ifr 3 2 0 Af±, 3 4 0 (fffCR 

) fc, #**f 3 4 O<Dmm%i*ty ] 0^z.2>XJ -;fQl£iy f Q2t*i£'CV^ 0 * 

mwxwt 1 1 *m%mm 6420917 -^bjih* (» 6 - 7 jr> $ 4 no 
Lid tirz> mm) 

[0 0 0 7] 

I, Iv^v^ So * , #i«f 3 1 0 ^MOS#ft* 

S£"tSfcWu IE^7 7rW3 5 0fMJ:iSo Lri*U lffiA^77lHBS3 5 0 ^ 
t tzJ WXH^wlRHfc ZL<Dlz\by m!±^y yrm$&3 5 0 &#K&1-&£ 

[0 0 0 8] 

is J; tfmJE^ 7 7rlK**it:^4v^fe, £ ft t> £ & H "t * ^ ^ * f± £ •? P9ffl £ & 

m/M±BSi-C**o 7,^7fQH 5 t^^^^i, #4*^-3 4 0 fi#Ii?3 

1 0 fceyiJfcSSiRSftSfc*, #i*T-3 4 0 fc-Hfr&WJE&ftlflir*"* - fc5&»BHI-C*a 
o Lf:^t, SfSffS 4 0 tM0SSteitataiktti*"C*4o MOS§i^ 
f^tSMOS h9m^Cli, iiMOS h y >l?A9 OWM&^vmK&WtiaStL 

[0 0 0 9] 
[0 0 10] 

±t bsuh * & * w§pj « c #s tt ^ * a* u mmt^ £ m # 

v + y 9 W&t^ fulfill 1 ^iWitMie^^ h *Ellfrfca& 

m^mihti?zm2 <DmMm^-tzmz-?zi><Dtir&o 
[001 1 ] 

h dr ^^^v^HIB&fiA^St^ 1 <^#-£Stf i<^F^~f£U-^ftTv^fca6, MWiXJ 
h^^7^>^0g&^i3^-2) MaEWTJ&SM I Iwgf jgg $ ft & »£\ i^^SIS?- 
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[0012] 

^W^li, TtufBT^ h^rt^v^i^ Hi is J: TO 2 03^2:, -3»fc:»t& 

^ , HUlB^ 3 *5 X TO 4 (7)#fi*T-<7)^^^tL<75« t frfSJt 1 # i IT W> 2 O^CO^ 

m*. mmm 3 w#»i^o«£iiuf2i§ i ©ss^t^itt-r s t £ ^ *trsa» 4 <D#i*?- 

[0 0 13] 

[0 0 14] 
[0 0 15] 

& 1 war?- t . mmxtni<Dm h ntzm 2 ©s^t.-si^imi 
, itrfB^^^fi^^^tL-rtLO^sittfriB^ 1 * £ TO 2 ©^ofitm«®l 

M&i2J^#x.&^ &&ofc1-& 0 h&IB^^ y f-Wti, bubB#H& 

©fii^^v^f^- oco«tiff|B^2 o^fc Lfcd*^ miB»0 

^i«?-(0ltllo-o^ov>-c, v>ifft^-?jO«£iiuiBII 1 oat^UKjR-t* I* 

[0 0 16] 

» * l < mia^ 1 & £ to 2 (D^m.m=t-K h mzifo&amLnmmm^z. ^-rtii> 

mo s#-ft-e&& tfio 

[0 0 17] 

y J§3B $ ttfc y- n y * (Dittum T\ f-^- vll £ & ^ - v *° > 7° 

HBfrfc. tuiB^^-vm^*A7jti-^;v-y7^;v^ fc, frlB;>- 4 )V9frbom 

- 7° 7 ^ ;v * tuiB^ - ^mmoxts^tmmmm torn kww h ntzm 1 

^ t , mmxutwi t mmm 1 1 <d m t «tt ^ tDt x >r y ^ h ^ ^ ^ v 9 mm t 

[0 0 18] 
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^ 7 ^ ^ ttt^Tf if^ f f i $ tL^, i t t ^ S c 7s4 9f h 0 

[0019] 

3 is J: tf» 4 O^fifft^O^^tL^M tfj|5» 1 is i tfH 2 <D^(D^r 
[0 0 2 0] 

1 is «£ X/m 2 OiWfll * n y ? <o ti-?ix?5 R$5 ^ffi^ "T * H 3 is «£ 4 CDfWUP truy? 
*!kM-tZ>MW9 n ^^j^HJE&^ltx.^ & tf> ttS» TttrlB* W vf^{±> IftfB 

fj§ 1 OfjflJfP^ n ? * MW>n 3 O^JI^OlfiSft fctlMB# 1 Oi^t (OWm.^ 

i^f)fx.^x^7f Hu|B^2^fW^n^^^JSCT, MfBH 4 O^dBfrf-^-ffe 
^tfufBH 1 <Dii§^t(DmWi(D?gmZ®t)mz-2>X4 y^t, flfTiB* 3 OfUfP * n y ? iz 

t . hoIB^ 4 <Dffim 7n7^:iSCt, TtfriBfi 4 ^#i*?-«o« ttflBH 2 ojflH?- 1 

[0 0 2 1 ] 

f 2«fifi : Oii#i^> ^-f h ^^->^[Iji^"i3t7&lil3 is 

[ 0 0 2 2 ] 

0£L<fi> miB^1^^^4 0#»*?-ii. v^fLiMOS§it?**i:tl.. 
[0 0 2 3] 

, tufBm^#»*^^^^^tL^Mttti|B^ 1 £> XZ/m 2 <Dl$^<D*:ti^tit<D&m 
&?M%ty^W i Z-2>X'( y^%V>t%^i-2>i><Dt-t2>o ftT, ItjfB-X-r y f-WWU ttffB^ 

[0 0 2 4] 

SfeK^frWJwIi, ±137 - hvty ^^fAli, mrlBATa^ n y ^OjJL^T^O^ 
-fbH^^-c, milB»^#»«^^ffi^^ffl^^^Ev^;ffi^m*^»^fiJ«^ n y 

^i:£XT, ^^#M«T-0«tlufB^l <DJI^h^^<7)^iE^^]i9#£^»0^ 
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[0 0 2 5] 

MO S^*"C$>* fct^o 
[0 0 2 6 ] 

LTOil^*/hlKb£tL&o 5f>C, li^ -7 f b ^ t^"y ^ 1: 7 ^ - F^7 ^ y ^ t 

[s&wfciijfe-r* tzzxvik&mm) 

[0 0 2 7] 
[0 0 2 8] 

(» i ommm) 

m 1 (4, #3&9!<afg 1 0*ifgi:«l. P LL^^to PLL 
ti. ttffijfcRSlOfc, ft-y^>7IK2 0^ (LPF) 30t, 

ffi*^ny^^|UBfrfcL-r«5*JEE«0«l&S# (VCO) 4 0i, ^Ml^5 0fc, i(lfP^ 
ny*£jSElK6 0 t^fitv^o ffcffitttfiESl 0(4. P L L (~#x. 5> 4i&A#* n y 
* C K i n fc ?§M* n77CKdivt Ofiffi ^JtSc U £ OftfflU KiS Ztz T v -f\t^r 
UP^i^^^^^f-^-DN^mTJi-^o V7$yy°U$&2 0 (4. Ty^UPSJ: 

o «J±f OUPHIgH 4 on, ;v--7 0i 7^ 3 o ifr&tti^jSfLfcWJEV o u t icfto^r, 
PLL^^n^CKo u t ©JSafe8c*SMbS*So 5 0(4, (ttjj^n^C 

KoutB (Ni4i^m) nyKKd i v fc LT&fflJfclfcSI 1 0 7 

Ojgv»(cJ|xm L, n-^^tLSo &T\ ;v- 7 0l 7 ;v ^ 3 0 43 4 tMfiliP * n y * £j&® 
^60 <7)flf # 4 tWfc i^v^t f$m n f <& o 
[0 0 2 9] 

ifp^D y ^^^Hlj^ 6 0 (4, A7J ^n-^CKi n tlo'v^ii * n 7 * 55 1 „ / 
55 1, ?5 2 4340V j5 2 *&J8U fr-?? 4 fr? 3 0KZ.tlt>W&*vy 
o 1112(4, tt«^ny ^^EIJ»6 OOHIJ^^^^I-o 1113(4, W^n^ft 

0 <£>*>f 5 Y o -i ~yr*—9 6 1 (4, ATJ^ n ^CKi n 

^D7VCKi n^m^J-t-^o D7'Jy7"7n-;7*62li, ^O^/CKin 
<7)3A^±75 ? i9^t^|Wl>ILT&|4^Rtei-^^n^^CKo r g 43 4 ^OEftt* & * 
n^/CKo r g £m7J-f & Q >f * 6 3 1 43 4 t^N AND Y— h 6 4 1 454^6 

5 1 * & * 0IIHfl&5H;iU 7n-;VCKo r gd^-CiH^n-^ l 1 43 4 0^co 
RteT***fl«I»^n 1 *tk.$L-tZ>o 4 6 3 2 43 4 tttST AND**- h 6 4 

2*±t) f 6 5 2*6a:4 ®£&g|^(4, ^yKKorg CSdv^W * n y * <j> 2 43 
£?J^CDK$&~?%>2>ffln?v y 2 Sr^jft-r* 0 "f WW * n y *&jftE|tt 6 

0 (4, Xi^n^CKi n <D£*>T^ 0 gftteJS CTMfeW^-f &fiJ#P* n y * <j> 1 
, / $ 1, j5 2 43 4^/?5 2 ^aj^t^o 
[0 0 3 0] 

;v-77-f 3 0 (4. *-*-$>«i!KI p *£»t, if f ^r-vlll p C^1LT4 
C^KffWvf-fkU mffiV outi Lxmti-t&o M 4 (4. ;v-^°7^ 3 0©iB 
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«^^^i- 0 ^ 3 0 14. MO Stf 3 lt> ^ h**AC*/*|in&3 2 

fc, MO Sfi3 3 t tixtv^o MOSfl3 1 <D— iffi{4*mmffi U©77> K 
KSHRStU M(iX-f y^- h ^ 3 2 Otfrf-T 1 KftlSS*LTV»* 0 MO S 

#i3 3 <d— tm±^mwj±.t lx<dv?> vKWi^tL, muffins v-vmm i poa^j 

0 ti, 7.4 ? ^ b Eft 3 2 tMOSSi3 3 ©SB»1lfBrfc:££fc*ffiV o u 

t ^m^j-r^o 

10 0 3 1 ] 

y *r?~>*Eft3 2 W\ MOSfi3 21*^3 2 2 ^ MOS$i3 2 

1 454cK3 2 2 <Dti%^:tltm^-T l&£ZJ t T2 (D^tl^flt (Dmm&MZW i9#X.&* 
y^BB3 2 4 t £jf x.7t. vfcU)5P. S. M (Parasitic Sensitive: 

) b W l£ti& "b & 0 * -f y f-ffiJ 3 2 4li, iUfP^ n y * <j> 1 CfeCTMO S 3 

2 1 fcSS^T 1 t<DMB<DmM*ty } 0^Z-&7>4 '^fSWl 1 fU#P^ n y ?5 1 K 
JSCTMO S#fi3 2 1 fcSffi^T 2 t OtiOfi*® •? #*. * 7, 4 ?fSW12k, fU 
fP^ o -7 ^ ^ 2 KJ&CTMO S$13 2 2 tW^T 1 fc <D^m<V^M*ty •? #x a X 4 ? 
f SW2 1 ii^ny^/^ 2 KJSCTMO Sff 3 2 2 t5gT-T 2 fctf>SM&tf>*& 

*9#;L&*^ 7fSW2 2 tttjtTV>4 e ifj^n^ /^l, ?S 2 

toMF/i 2 14, ftfflfu v *&J&Eft6 0 3&»fc#&fc*L£o 
[0 0 3 2] 

MOSfi3 1 ©5&JMiHiC-C*&o £tU4, ^I^i:#5^^7^^ (HI 1 6 
#HS) 43 3 1 0 ^[WJ^co^Mtr^^o MOS§13 2 1434:0*3220 

#4lti4v*T 4i& CrX^^. 0 X-f Eft 3 2 /6 ? M-T^«'(tt(4R 

■C*5o £tU4, £K»93K«*;u-:/7-f /I'^.fcfctfSffi&^a 2 0 IWOffiSiHfi 
-Cab-So 7,4 yf h^-r^v^EE&3 2 fc$3»t*#.X>f yfSWll, SW12 

, SW2 1 43 itfSW2 2 Olftf^SafeSfc*' f cik R = 1 / f c ik Cr t ||# 

^l^o 0 -t*^*>> J*^ yf-h**^~>*Eft3 2* t It«gfil;t*J: >9 A§ < 1" 
anii, MOSS13 2 l^iO f 3 2 2 O^i-fit* 4 < -ttLWTJ: v> 0 

^30 K^TthfiZ^-^-Vmrni p < *W y-^ h * Eft 3 2 

ifis.-t & wstfSL * £ < t & tt ttff a p> % t urn \z mm l » >> -e * a #\ s «i?c 

tt^Tt^ < ^J4. MOS§i3 2 1 43 itT 3 2 2 £/Jm5 < -rtU44v* 0 1"&;b*>, ^ 
t-y*HS I p < 1" & £ fc-C, MOS#i3 2 1 43 4 0*3 2 2 ^/hS^Wtg t & 

2> 0 ttz, ^-^-P'mmi ptfVhS < ^S^Ciot, MOS§i3 1 £±#3 3 & i 
^/hll'fb§tL& 0 i#fcLT, ;v-^°-7^;v^3 0^#i Lt^0Mi^§ < 
[0 0 3 3] 

— ^ N M0S#I3 3 ^tlfiiCxt^^o itLi4, #MO S#»3 2 1 j3 4 3 2 
2 jit C r S ^ - -7° -7 w ;v ^ H is & ®*m=¥- 3 3 0 C 3 £ <D 

mf^mirho ^43, $if C 3 i:ov^-Ci±, tc# < 4 MO S #i 3 1 ©tltC co 
l/5~l/6ejKt--t"*fc**>*56L^:JES«r*«We»tL*o ^O#it:ov>-Cli, fcfcx. 
i4\ : F. M. GARDNER, "CHARGE-PUMP PHASE-L0CKEDL00PS", IEEE TRANS. , VOL. COM-28 

, PP. 1849-1858, NOV. 1980 |B«$tLTV^ 0 
[0 0 3 4] 

b^.^X\ 01 iz^LtzP L L t*tt*fi:ffiJttSEIBl 0 * tBtJ $ fLSflf-^-O $ *> fc fc 
x. tfflf-^-U P (4, A^J ^n^CKi n Oifcffl*»tB^j ^n^CKout <7)fiffi 4 lj t at 
^•t?V^^ N Ai^n^CK i n^±**l3»Lt*t){tlJ[3^i3>^CKo u 
ti»iU#f)M«:t4|-ew|iJ, ^OlIV^iK tit kit "H" t^^> (H3# 
bs) „ jf-^-UP7& ? "H" t^otv^FI, f-^-v*°>7 P H!ft2 0*»?)^-'/7>f )V? 3 
0 Hf-^- yll I p*«ffl^§tL4o ft-^'Il I p *5£»tTV»S|BJtt, ^^^^3 

S&3 2 tC^Jt^MO Sfi3 2 1 j34LF3 2 2 O^ifcl^fLT L i V\ ;V- 

7° 7 ^ ;v ^ 3 0 ^IE# Kttff L * < * & 43 ^ tL*»* * & 0 ^# * IN» 
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9 u y ? 6 OCio X!km £ tL& $UfP ^n?^l, /^l, ?5 2 is J; OV ^ 2 

m~f&Z.tl l $%;^t2&, MOSM3 2 1 i3 XZf3 2 2 ^0«#O^Bft«**jfe-ftJtLT 
3 £ tte&^ 0 «-§-UP^J:a f DNOttJiJj±, v»fft<>, XtJ^n ^CKi n^)Iit 
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